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Abstract 
Background 
Aim of the study was to identify work organization features and workplace hazards 
associated with sickness presenteeism (SP) among European workers. 
Methods 
The study was conducted on data from the European Working Conditions Survey 2010 
and included a study population of 30,279 employees. The relationship between work‐
related factors and SP was assessed through Poisson multivariate robust regression 
models, adjusting for significant (P < 0.05) individual and work‐related characteristics. 
Results 
SP for at least 2 days in the previous year was reported by 35% of the workers. In fully 
adjusted model, several psychosocial (decision authority, skill discretion, reward, abuse; 
psychological, cognitive, and emotional demand), and organizational factors (shift work, 
working with clients, long work hours) were positively associated with SP, whereas job 
insecurity and exposure to physical factors (lifting or moving people, vibration) decreased 
SP risk. 
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INTRODUCTION 
Sickness presenteeism (SP) is a concept used to indicate the phenomenon of people who 
attend work despite being sick or feeling like they should have taken sick leave [Aronsson 
et al., 2000]. This definition of SP is the one mainly employed by European studies, 
whereas in U.S. studies, where generally there is a strong focus on the consequences of 
presenteeism on productivity, its definition includes also a reduced performance at work, 
besides illness [Lerner et al., 2000].1 Interest in SP has been fostered by studies 
estimating that its costs would be higher than those attributable to both medical expenses 
for the treatment of a health condition and sickness absence [Goetzel et al., 2004; Hemp, 
2004]. Furthermore, the results of longitudinal studies indicate that SP may increase the 
risk of developing future health disorders [Kivimäki et al., 2005; Bergström et al., 2009], 
presumably because it reduces the possibility of recovery [Aronsson and Gustafsson, 
2005]. 
SP is common, according to the reports of several studies, where around 50% or more of 
the general working population was found to go work while ill at least once during the 
previous year [Aronsson and Gustafsson, 2005; Hansen and Andersen, 2008; Leineweber 
et al., 2012; Jourdain and Vézina, 2013]. 
The wide diffusion of presenteeism, its high costs and its negative consequences on 
health, all characterize this issue as an important public health problem. 
Ill health, in terms of acute episodes of illness or chronic disorders, constitutes part of the 
conceptual definition of SP and, therefore, is a prerequisite for it [Aronsson and 
Gustafsson, 2005]. Several chronic health conditions have been reported to increase the 
risk of presenteeism, including migraine, allergies, irritable bowel syndrome, 
gastroesophageal reflux disease, mental health problems, and musculoskeletal pain 
[Aronsson et al., 2000; Marlowe, 2002; Schultz and Edington, 2007]. Furthermore, 
subjects with multiple health conditions display a higher level of presenteeism than those 
with fewer or no diseases [Lerner et al., 2000; Schultz and Edington, 2007]: beyond the 
fact that health problems are precondition for SP, to explain this finding it has been 
suggested that these workers would attend work in spite of illness because “they have 
already taken too much time off and are obligated to work” [Lerner et al., 2000]. 
Sickness absence has been also found positively correlated with SP in several studies 
[Aronsson et al., 2000; Caverley et al., 2007; Elstad and Vabø, 2008], likely because both 
indicators are correlated with health status, in terms of presence of health conditions and 
functional limitations. SP represents an alternative choice to sickness absence, in the 
sense that a worker facing a health event would, in theory, have the opportunity to decide 
whether or not to take a sick leave, based on several factors, including the perceived 
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legitimacy of the absence (e.g., type and severity of symptoms), the characteristics of the 
job (e.g., the extent of physical engagement of the worker in performing it), and the 
pressures and/or constrains put on the workers in order to reduce sickness absence 
[Aronsson and Gustafsson, 2005; Johansson and Lundberg, 2004; Roelen and Groothoff, 
2010]. 
Several work‐related characteristics have been reported as risk factors for SP. From 
empirical research, among structural and organizational factors, presenteeism has been 
found positively associated with employment in jobs involving care or help to others 
[Aronsson et al., 2000], smaller size of the firm/institution [Hansen and Andersen, 2008], 
understaffing [Caverley et al., 2007], and working long hours [Hansen and Andersen, 
2008]. Adverse working conditions have also been found to increase SP, especially 
exposure to psychosocial hazards, including time pressure, high workload, and conflicting 
demands [Aronsson and Gustafsson, 2005; Elstad and Vabø, 2008; Hansen and 
Andersen, 2008; Demerouti et al., 2009; Claes, 2011], low control over work tasks 
[Aronsson and Gustafsson, 2005; Gosselin et al., 2013] and work–family conflicts 
[Johns, 2011, Musich et al., 2006]. Interestingly, also favorable workplace characteristics, 
such as good relationship and cooperation with colleagues, were positively associated with 
SP in some studies [Biron et al., 2006; Hansen and Andersen, 2008]. 
In the conceptual framework proposed by Johansson and Lundberg [2004] and Johns 
[2010], known as the “illness flexibility model,” two main groups of work factors are 
believed to have the greatest influence: pressure for attendance and adjustment latitude. 
The first one would include characteristics increasing attendance directly, such as 
availability and percent of wage replacement [Chatterji and Tilley, 2002], as well as other 
factors expected to increase SP indirectly, such as time pressure [Demerouti et al., 2009], 
less ease of replacement [Johns, 2011; Aronsson and Gustafsson, 2005; Caverley et al., 
2007], teamwork [Johns, 2009], working during non‐standard hours [Camerino et al., 
2010], and job insecurity [Caverley et al., 2007; Heponiemi et al., 2010]. Different 
mechanisms have been invoked to explain the effect of these factors: time pressure, 
together with low replaceability, would act through preventing workers from taking sick 
leaves because of piling up of work, that they will need to complete after absence [Hansen 
and Andersen, 2008]; teamwork and working during non‐standard hours would operate 
through pressure for attendance from other team members or colleagues [Grinyer and 
Singleton, 2000], whereas job insecurity would increase presenteeism because of fear of 
job loss, especially among low‐wage workers and in periods of high unemployment 
[Hansen and Andersen, 2008]. Regarding adjustment latitude, its positive association with 
SP would be attributable to the fact that workers who have higher control on their work 
tasks have greater possibility to adjust their performance in terms of pace and schedule 
when not feeling well [Johansson and Lundberg, 2004]. 
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Different individual characteristics have also been found to increase presenteeism, such 
as female gender [Aronsson and Gustafsson, 2005], living in a household with a sick 
spouse or a high number of children [Kristensen, 1991; Hansen and Andersen, 2008] and 
over‐commitment to work [Hansen and Andersen, 2008]. 
However, it has been commented that research on causes of presenteeism is still in an 
early phase of development [Johns, 2010], also considering the low variance explained by 
the associated factors in most studies [Hansen and Andersen, 2008]. On one hand, no 
study formally tested the predictive validity of the “illness flexibility model” on SP, 
especially because uncertainty on the whole set of work characteristics determining 
pressure for attendance has limited so far the development of validated measurement 
tools or scales to assess exposure to this dimension. On the other hand, there is a lack of 
studies on the relationship between SP and exposure to psychosocial stress at work 
according to the two most diffused conceptual frameworks, that is, the “demand‐control‐
support” [Karasek, 1985; Johnson and Hall, 1988] and the “effort‐reward imbalance” model 
[Siegrist, 1996]. Furthermore, only a couple of researches have explored the association of 
SP with exposure to physical and environmental hazards: among them, one found a 
positive association between exposure to physical demand and presenteeism in a large 
cohort of Swedish young adults [Löve et al., 2010], whereas the other one reported 
bending/twisting the upper body to increase the risk of SP, defined as productivity loss, in 
a sample of Dutch workers [Alavinia et al., 2009]. Last, only a few studies assessed 
psychosocial hazards as risk factors for SP in large representative samples of the general 
employed population, allowing to examine with sufficient statistical power associations with 
low‐prevalence work‐related factors [Aronsson et al., 2000; Johansson and 
Lundberg, 2004; Aronsson and Gustafsson, 2005; Hansen and Andersen, 2008; Nyberg et 
al., 2008; Löve et al., 2010; Leineweber et al., 2012; Jourdain and Vézina, 2013]. 
Hence, the main aim of this study was to assess which work‐related factors were 
associated with SP among European workers, with a particular focus on the “illness‐
flexibility model” [Johansson and Lundberg, 2004], on the two most popular stress models 
cited above, i.e. the “demand‐control‐support” [Karasek, 1985; Johnson and Hall, 1988] 
and the “effort‐reward imbalance” model [Siegrist, 1996], and on physical hazards. For this 
purpose, we used data from the 5th European Working Conditions Survey (EWCS), 
conducted in 2010 on a representative sample of the general working population in 34 
countries belonging to the EU or candidate to join the Union. This survey gives on one 
hand the opportunity to contribute to the knowledge on the subject, since it explicitly asked 
individuals whether they did work when they were sick during the last 12 month; on the 
other hand, detailed information was collected in this survey on a large number of 
organizational, physical, environmental and psychosocial factors in the workplace that may 
affect the extent of presenteeism. 
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MATERIALS AND METHODS 
Data Collection 
The European Working Conditions Survey (EWCS) has been conducted every 5 years in 
the European countries since 1990 by the European Foundation for the Improvement of 
Living and Working Conditions (Eurofound). Main objective of this survey is to measure 
aspects of working conditions and to monitor their trend in time in European countries. The 
Fifth edition (2010) covered the 27 EU member countries, as well as four candidate 
countries (Croatia, Macedonia, Montenegro, Turkey), two potential candidates (Albania 
and Kosovo), and one country as a member of the European Free Trade Association 
(Norway). The population surveyed was a representative sample of the employed 
population aged 15 years and over in each country (16 years and over in Spain, UK, and 
Norway), selected according to a multistage, stratified random sampling design 
[Eurofound, 2012]. 
Interviews were administered in person to the respondents in their homes by trained 
interviewers. Participation in the survey was 44% overall, although with broad variation 
among countries (from a minimum of 31% in Spain to a maximum of 74% in Latvia). The 
final sample included 43,816 subjects, of whom 22,781 men and 21,035 women. The 
interview questionnaire was composed of more than a hundred questions on socio‐
demographics, occupation and economic sector of employment, features of work 
organization and exposure to psychosocial, ergonomic and environmental hazards, as well 
as questions on health status and on health conditions, sickness absence and SP in the 
previous year (accessible from: http://www.eurofound.europa.eu/surveys/ewcs/2010/ 
documents/masterquestionnaire.pdf). 
In the analyses, several work‐related characteristics were investigated as possible 
determinants of SP, including work organizational features and exposure to psychosocial 
and physical hazards. 
Structural and organizational factors examined were: economic sector (ten sectors, based 
on 1‐digit NACE 10 classification), occupational social class (high‐skilled white collars, 
low‐skilled white collars, high‐skilled blue collars, low‐skilled blue collars), type of 
employment (permanent contract, fix‐term contract, temporary agency or other forms of 
contract, no contract), productivity payments (yes/no), firm size (1, 2–9, 10–49, 50+ 
workers), working in private or public sector (private, public, NGO/no‐profit organizations), 
time schedule (<35, 35–40, >40 hr/week), teamwork (yes/no), responsibility for the work of 
other people (0, 1–5, 6+ people), working with clients (almost never or never, 25–50%, 
more than 50% of the work day), and shift work (0–100 scale based on scores from 
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multiple questions, where 100 is the score of the highest level of shift work, divided in four 
categories: 0, 1–25, 26–50, >50). 
Exposure to psychosocial factors at work was assessed, by means of single or multiple 
items, through self‐assessed frequency/duration of the exposure, level of agreement about 
the exposure to and presence or absence of exposure to a specific factor. 
Frequency/duration of exposure was used for social support from colleagues and 
supervisors, psychological (quantitative) demand, decision authority, emotional demand, 
and demand for hiding emotions. In turn, the level of job insecurity, job reward, sense of 
community in the workplace, and work–family conflicts depended on how much workers 
agreed with statements concerning the exposure to these psychosocial factors on a Likert 
scale. Finally, the presence or not of the exposure at the dichotomous level was employed 
for cognitive demand, skill discretion, discrimination and abuse. For three of the 
psychosocial dimensions based on multiple questions (psychological demand, decision 
authority, sense of community), corresponding scores were summed, rescaled to a 0–100 
scale and divided in tertiles. 
Full details on the construction of the psychosocial indicators, together with Cronbach's αs 
for composite measures, are presented in Table I. The association of job strain and effort‐
reward imbalance (ERI) with presenteeism was also examined; in this analysis, the score 
of the job strain scale was computed as the ratio of the values of psychological demand by 
those of the job control scale, obtained summing decision authority and skill discretion 
scores, whereas the effort‐reward scale was built as the ratio of demand by reward scores. 
Summary scores of job strain and ERI were then divided in tertiles to examine their 
relation with SP. 
 
  
7 
 
 
  
8 
 
In order to examine the association between the illness‐flexibility model and SP, a 
“pressure for attendance” scale was built, based on the available variables in the survey 
which were expected to be part of this construct: psychological (quantitative) demand, 
teamwork, shift work, emotional demand, working with clients, and time schedule. 
Exposure to these factors was recoded as 0, 1, and 2, for no, low and high exposure, 
respectively, except for shift work (4 categories: 0, 1, 2, and 3 for exposure equal to 0, 
score <25, 25–50, >50, respectively) and teamwork (dichotomous variable coded as 0 or 
1, for no or yes); the score corresponding to each factor was then summed to obtain an 
overall score of the scale. The scale had a score range from 0 to 13 and mean = 5.4 
(sd = 2.5). In spite of the low internal consistency observed for this scale (Cronbach's 
α = 0.30), its association with SP was anyway evaluated, based on the consideration that 
such a low consistency likely reflects the number of the exposure dimensions that this 
scale is intended to capture. 
Physical and environmental hazards at work were all assessed through single questions 
concerning exposure duration during the work day. Answering options varied on seven 
possible frequency categories (all the time, almost all the time, around ¾ of time, around 
half time, around ¼ of time, almost never, never), which were reduced to the following 
three classes: (i) high exposure: all the time, almost all the time or around ¾ of time; (ii) 
intermediate exposure: around half time or around ¼ of time; and (iii) low exposure: almost 
never or never. Physical hazards included tiring or painful postures, lifting or moving 
people, carrying or moving heavy loads, standing, repetitive movements with arm/hand; 
environmental hazards included exposure to noise, vibration, high and low temperatures, 
fumes, solvents, environmental tobacco smoke, handling chemicals, handling biological 
fluids or wastes. 
SP was assessed through two questions: “Over the past 12 months did you work when 
you were sick?” and “If yes, number of working days: …” The outcome variable was 
defined as having worked at least two days while ill in the previous 12 months, as in many 
previous studies on presenteeism [Aronsson et al., 2000; Aronsson and Gustafsson, 2005; 
Elstad and Vabø, 2008; Bergström et al., 2009; Heponiemi et al., 2010]. Self‐employed 
workers (n = 7,374) and subjects who reported their house as the main place of work 
(n = 596) were excluded, because of possible differences in the meaning of SP for these 
groups of workers. Workers employed in armed forces occupations (n = 201) were also 
excluded, because their attendance requirements are expected to be different from those 
of civilian workers in most countries. Other 1,777 subjects with missing data on SP were 
excluded, together with 3,589 subjects reporting not having been sick in the previous year, 
given that illness is a prerequisite for presenteeism. The final study population was 
composed of 30,279 employees, 53.6% of which males. 
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Data Analysis 
Statistical analyses were performed using the software Stata 13, estimating prevalence 
ratios (PR) of SP by means of multivariate Poisson regression models with the Huber–
White sandwich estimator of variance, which has been shown to be an appropriate 
alternative method to logistic regression when examining frequent outcomes [Barros and 
Hirakata, 2003]. All analyses were weighted using the general sampling weights provided 
by Eurofound. 
In a first step, the effect of each work factor was examined separately, through an analysis 
adjusted for country, age (continuous), and various health indicators, including: (i) self‐
perceived general health (four categories: very good, good, fair, poor/very poor); (ii) mental 
health: WHO‐5 index on a 0–100 scores scale, divided in three categories: high (score: 
≥48), intermediate (score: 29–48), low (score: <29; WHO, 1998); and (iii) health problems 
over the last 12 months: hearing, skin, backache, pain in shoulder, neck and/or upper 
limbs, pain in lower limbs, headache and/or eye strain, stomach ache, respiratory 
difficulties, cardiovascular diseases, fatigue, insomnia, wounds, other diseases (all yes/no 
variables). 
Subsequently, multivariate models were fitted, exploring the association with the outcome 
of all covariates with P < 0.25 at the previous step in rank order of their significance 
[Hosmer and Lemeshow, 2000], and selecting those with P < 0.05 in the fully adjusted 
models, through a forward manual procedure. In these analyses, results were adjusted 
also for household composition (four categories: single without kids, single parent, couple 
without kids, couple with kids), educational level (four categories: primary, low secondary, 
high secondary, tertiary education), and sickness absence in the previous 12 months 
(three categories: 0, 1–5, 5+ days), as potential confounders. 
Given the conceptual overlapping of both the job strain and the effort‐reward dimensions 
with psychosocial demand, decision authority, skill discretion and reward, three different 
multivariate models were fitted. In the first model, psychosocial demand, decision 
authority, skill discretion, and reward were kept as distinct measures; the second one 
included the high strain and reward dimensions, whereas the third one was set with effort‐
reward, decision authority, and skill discretion. The association between SP and the 
demand‐control‐support model was evaluated testing the interactions on SP of job strain 
with both support from supervisors and coworkers, in order to assess whether the 
association between job strain and SP was modified by these support dimensions. 
The association of SP with the pressure for attendance scale was evaluated dividing it in 
quintiles; as for job strain and ERI, the variables used to build this scale were excluded 
from the construction of the fully adjusted model. The interaction between the pressure for 
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attendance (in quintiles) and the job control (in tertiles) scales was also examined, to 
evaluate the combined effect of these dimensions on SP risk, according to the proposed 
“illness‐flexibility model.” 
 
RESULTS 
Characteristics of the study population are shown in Tables II–IV, together with SP 
prevalence and prevalence ratios of SP associated to each characteristic. Presenteeism 
for more than 1 day during the previous 12 months was reported by 35.0% of workers 
(33.2% among males and 37.1% among females) and was highest in Montenegro, 
Slovenia, Turkey, United Kingdom, and in the Scandinavian countries, whereas it was 
lowest in Italy, Bulgaria, Poland, and Portugal (Table II). In the analysis adjusted for 
country, age, gender, and health status, small differences in SP were present by gender or 
by household characteristics; in contrast, SP was more diffuse in the age class 25–34, 
among high‐skilled white collars and among workers with higher education. Regarding 
health, SP was significantly increased among workers reporting more sickness absence, 
worse perceived physical health, lower levels of mental health and several health 
conditions or symptoms in the previous year, including headache, insomnia, stomach 
ache, wounds, pain in the back, and in the upper limbs (Table II). 
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Concerning structural and organizational work features, in the analysis adjusted for 
country, age, gender, and health status, SP was significantly increased among workers 
employed in public firms or in companies with more than 50 employees, those working 
more than 40 hr, or working on shifts, in team, in contact with clients or who have 
responsibility for other workers (Table III). SP was also significantly higher among subjects 
employed in education, public administration, trade, and health care, compared to those in 
manufacturing, whereas it was significantly lower among workers with no contract, 
compared to permanent employees (Table III). Significant associations were observed for 
all psychosocial exposures examined, except for sense of community, coworkers’ and 
supervisor's support (Table IV). Pressure for attendance showed the strongest association 
with SP, with a RR = 1.64 (95%CI: 1.50–1.79) associated to the highest quintile of 
exposure and a significant trend in risk across ordered exposure categories (P < 0.001). 
Among physical and environmental exposures, only standing, repetitive hand/arm 
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movements, vibration and environmental tobacco smoke were significantly associated with 
SP (Table IV). 
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In the fully adjusted model (Table V), most of the significant associations observed with 
psychosocial exposures in the previous step were confirmed, whereas those with 
structural and organizational factors became lower and non‐significant, except for any type 
of shift work (PR = 1.17, PR = 1.21, and PR = 1.15 for low, intermediate, and high 
exposure, respectively), working more than 40 hr (PR = 1.16) and working with clients 
(PR = 1.11 and PR = 1.10 for intermediate and high exposure, respectively). Concerning 
psychosocial factors, presenteeism was significantly higher among workers reporting 
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higher levels of decision authority (intermediate: PR = 1.14, high: PR = 1.19) or 
psychological demand (intermediate: PR = 1.16, high: PR = 1.20), high skill discretion 
(PR = 1.10), high cognitive demand (PR = 1.10), intermediate level of emotional demand 
(PR = 1.10), high reward (PR = 1.23), and abuse (PR = 1.16); in contrast, subjects in the 
intermediate category of job insecurity displayed a lower risk (PR = 0.92; Table V). Among 
physical and environmental factors, only exposure to lifting or moving people 
(intermediate: PR = 0.89, high: PR = 0.83) and to vibration (intermediate: PR = 0.89, high: 
PR = 0.90) were significantly associated with a reduced presenteeism (Table V). 
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In the multivariate model including job strain and reward (Table VI), exposure to 
intermediate levels of job strain were associated with a significantly increased risk of SP 
(PR = 1.09), while for the highest tertile a slightly non‐significant reduced risk was found 
(PR = 0.98). No significant interaction was found between job strain and supervisor's or 
coworkers’ support on SP risk (P > 0.20 for both). In the model with the effort‐reward 
imbalance, decision authority, and skill discretion dimensions (Table VI), ERI was 
positively associated with SP, although only the prevalence ratio for the highest tertile of 
exposure was significant (PR = 1.15). In these models, the associations observed with 
other work factors were the same as in the model including all psychosocial factors 
separately, with only slight changes in the risk estimates (data not shown). 
 
 
Regarding pressure for attendance (Table VI), the associated risks of SP decreased in the 
fully adjusted model, compared to those obtained from the analysis adjusted for country, 
age, gender and health status, but they remained statistically significant in all exposed 
categories (RR = 1.14, RR = 1.19, RR = 1.29, RR = 1.47 for the 2nd, 3rd, 4th, and 5th 
quintiles, respectively, compared to the 1st quintile), with a significant trend across ordered 
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exposure categories (P < 0.001). The analysis of interaction between pressure for 
attendance and job control on SP risk showed that all interaction terms were positive and 
revealed the presence of significant interactions of the highest quintile of pressure for 
attendance with the middle (P = 0.049) and the high tertile of job control (P = 0.006). 
 
DISCUSSION 
In the present study, investigating the relationship between SP and work characteristics, a 
high prevalence of SP was observed in a sample of European workers. Exposure to 
various psychosocial and organizational factors was found associated with an increased 
risk of SP, whereas the contribution of physical and environmental exposures was small. 
Several structural and organizational work factors were associated with SP in the analysis 
adjusted for country, age, gender, and health status, but only few of these associations 
persisted in the fully adjusted model (shift work, long working hours, and work with clients). 
This finding suggests that characteristics of the psychosocial environment are the main 
mediator of previously observed associations between structural factors, such as 
economic sector [Aronsson et al., 2000] or company size [Hansen and Andersen, 2008], 
and SP. 
The prevalence of SP observed in the EWCS sample was similar to that found by one of 
the earliest studies on presenteeism using our same definition (2 or more days of 
presence in the previous year) in the general working population [Aronsson et al., 2000], 
but lower than in more recent European works adopting also the same definition, where 
SP was found around 50% or above [Aronsson and Gustafsson, 2005; Hansen and 
Andersen, 2008; Elstad and Vabø, 2008]. All these studies have been conducted in the 
Scandinavian countries, but, even limiting the comparison only to the same countries, the 
prevalence was still lower in the EWCS sample (42%). Furthermore, also studies 
conducted in other European countries found a prevalence of SP higher than that 
observed by us [Robertson et al., 2012; Agudelo‐Suárez et al., 2010], although their study 
population was not representative of the general employed population. 
As expected, SP was significantly associated with several health indicators, especially 
those related to poor mental health and to self‐reported pain in various body regions. A 
positive association between poor health and SP has been confirmed by several studies 
and it has been suggested that SP may be a proxy for debilitating chronic diseases, which 
would affect the work capacity of the individuals [Hansen and Andersen, 2008]. 
The positive associations of SP with psychological and cognitive demand, shift work, and 
long working hours would support the importance of factors increasing pressure for 
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attendance (see Introduction). Moreover, the increased risk of presenteeism associated 
with emotional demand and working with clients suggests that working with people outside 
the organization is another form of pressure for attendance that would play a significant 
role. This finding is consistent with the high risk of SP observed in sectors involving care 
for elders, children or diseased, such as education and health care, where exposure to 
these peculiar forms of demand is very common. Our results confirm previous findings 
indicating that occupations involving care or help to others may imply a tie with the 
client/patient/pupil, which would predispose workers to go work despite illness [McKevitt et 
al., 1997; Aronsson et al., 2000]. 
The combination of factors expected to be part of the pressure for attendance dimension in 
a single scale produced the strongest association with SP, with prevalence ratios 
approaching a 50% increase in the highest exposure quintile, compared to the lowest. 
Such a finding, together with the significant interaction observed between high pressure for 
attendance and middle/high decision latitude (the latter used as a surrogate measure of 
adjustment latitude) would lend support to the illness‐flexibility model, indicating that 
workers exposed to high pressure for attendance or having high job control would be 
actually at higher risk of SP, and that high exposure to both work features would further 
increase SP risk. 
Decision authority and skill discretion were positively associated with SP, supporting the 
hypothesis that workers with higher decision latitude are characterized by higher 
presenteeism because of the possibility to adjust their performance when sick 
[Johns, 2010]. However, this issue appears still controversial in the literature, given that 
some previous studies rather found high job control to decrease the risk of SP [Aronsson 
and Gustafsson, 2005; Gosselin et al., 2013]; other two studies observed a significantly 
negative association between job control and SP, but it disappeared when controlling for 
other predictors [Hansen and Andersen, 2008; Löve et al., 2010]. Karlsson et al. [2010] 
and Alavinia et al. [2009] also found low control to increase SP, but both studies employed 
a definition of SP based on productivity loss, besides illness, so their results are not 
directly comparable with those reported by the other authors. Only two studies examined 
the effect of the job control subscales: one of them found a significant negative association 
between decision authority and SP, but only among workers with 30 or more years of job 
seniority [Jourdain and Vézina, 2013], whereas in the other one no association was 
present with decision authority, but a positive association was found with skill discretion 
[Biron et al., 2006]. 
Concerning other psychosocial exposures, high reward was found to increase SP risk, 
which is a new finding to our knowledge, suggesting that subjects who are more rewarded 
in their job are more inclined to attend work when sick. However, as in the present study 
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the “reward” dimension was based on its monetary component, this result needs to be 
interpreted accordingly, that is, workers who feel paid fairly for their job would be more 
prone to SP. 
Exposure to job strain was also positively associated with SP, but only for the intermediate 
category and with a lower relative risk than that observed for psychological demand, 
whereas workers with high job strain exposure displayed a slightly decreased risk. 
Similarly, a positive association was found between SP and high exposure to ERI, 
although with a strength of association lower than that observed for the dimension of 
psychological demand alone. Both these observations may indicate that the pressure for 
attendance exerted by high psychological demand alone would reduce its effect if workers 
have low adjustment latitude or they feel that their effort is not sufficiently rewarded by 
their work organization, which would decrease in turn the likelihood of working when ill. 
No association was found between supervisor's or coworkers' support and presenteeism, 
whereas two previous studies on samples of the general working population, one cross‐
sectional [Jourdain and Vézina, 2013] and the other one longitudinal [Löve et al., 2010], 
found that presenteeism was negatively associated with social support at work at bivariate 
analysis, although in both the association became non‐significant in fully adjusted models. 
The slight discrepancy with our results could be attributable to the fact that in our study 
both supervisor and coworkers' support were measured by single items, which may have 
not captured the most important aspects of social support at work, in spite the questions 
used assess the core dimension of social support, that is, help from others in performing 
job duties. 
The lack of association between sense of community and SP also appears inconsistent 
with previous studies. Hansen and Andersen [2008] found an increased risk of SP among 
workers reporting a high degree of cooperation with colleagues, which, however, 
decreased and lost significance in the final multivariate model. Biron et al. [2006] also 
reported a positive association of SP with good relationship with colleagues among 
employees of a Canadian organization. It is worth underlying that the construct of sense of 
community, although partially overlapping with that of social support from co‐workers, 
differs from it in that in the former social relationships at work are not specifically oriented 
toward task performing, but rather to the opportunity for pleasant and meaningful contacts, 
as well as for feeling part of a greater social system [Schabracq, 2003]. 
In the fully adjusted model, the positive association between the absence of formal 
contract and SP vanished, although a moderate level of job insecurity was found to 
significantly reduce SP risk. Our results are in line with some studies and in contrast with 
others, as previous empirical evidences is mixed. In several studies, significantly higher 
SP was observed among subjects reporting low job security [Caverley et al., 2007; Hansen 
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and Andersen, 2008; Heponiemi et al., 2010], although other authors did not find any 
association [Aronsson et al., 2000; Claes, 2011] or, similarly to us, found that fix‐term 
workers reported even lower presenteeism than permanent ones [Agudelo‐Suárez et 
al., 2010; Heponiemi et al., 2010]. It has been suggested that the lower risk of sickness 
absence consistently found among temporary workers, compared to tenure ones 
[Bourbonnais et al., 1992; Virtanen et al., 2003; Bradley et al., 2007], may be actually 
attributable to higher presenteeism among the former. Our results do not support this view, 
indicating that differences in sickness absence between permanent and temporary 
workers are unlikely explained by differences in SP. 
Abuse showed a positive association with SP, which appears in contrast with the positive 
association previously observed between various forms of bullying or threat and sickness 
absence [Kivimäki et al., 2000; Voss et al., 2001]. However, an increased risk of 
presenteeism associated with bullying has been reported also by Kittel et al. [2011] in a 
large cohort of Belgian workers. One explanation is proposed by Hoel et al. [2003], who 
suggest that abused workers may feel more under pressure to attend work than other 
subjects, in order “to avoid being associated with malingering or disloyalty, even if 
medically they would benefit from staying at home.” 
Our results do not support the positive association of SP with work–family conflicts 
observed in other studies [Musich et al., 2006; Johns, 2011]. In the analysis adjusted for 
country, age, gender, and health status, we also found an increased risk of SP in all 
exposed categories, compared to the reference one, but these associations decreased 
and lost significance in the fully adjusted models, suggesting that the associations 
previously reported may have been the result of confounding by other work exposures. For 
example, in the present study the prevalence ratio for the highest category of work–family 
conflicts changed from 1.28 (Table IV, analysis adjusted for country, age, gender and 
health status) to 1.09 (P = 0.13), adding to the model psychological demand, shift work and 
working time schedule. 
Among physical exposures, only lifting/moving people was associated with a decreased 
risk of presenteeism, which would indicate that workers may be less willing to go work 
when sick if exposed to mechanical loads posing a strain of the back. The high prevalence 
of self‐reported back pain in the sample (above 40%) seems to justify this finding. 
Regarding environmental exposures, the negative association of vibration with SP could 
also be interpreted as attributable to an avoidance behavior, as for lifting/moving people. 
However, due to the scarcity of previous studies investigating the effect of physical and 
environmental exposures on presenteeism, further research seems needed to clarify these 
relationships. 
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Finally, the significant positive association between sickness absence and presenteeism, 
even after controlling for several indicators of health status and other significant 
independent variables, appears interpretable as attributable to residual confounding by 
health status, occurring because only part of the health conditions were ascertained 
through the questionnaire and considered in the study. 
Strengths and Limitations 
Main strength of this study is that it was conducted on a large representative sample of the 
European working population, which on one hand allowed assessing with sufficient 
statistical power the effect of work factors characterized by low prevalence, on the other 
hand permits to generalize the findings to the employees living in the countries included in 
the survey. Furthermore, the availability of detailed information on the health status of the 
workers and on a great number of individual and work‐related characteristics gave the 
opportunity to control in the analysis for the most important potential confounders of the 
associations investigated, as identified by previous research. 
Among limitations, the self‐reported information on presenteeism may have been 
characterized by low accuracy, although high 1‐year test–retest reliability was reported by 
a study that used the same definition of SP employed in the present study [Demerouti et 
al., 2009]. Another limitation is that the measures of exposure to several workplace 
hazards, especially for psychosocial factors, were not based on standard and validated 
scales, although we followed as much as possible theoretical models and concepts. In this 
effort, scales based on multiple questions, such as for work with clients, skill discretion or 
work–family conflicts, were afterward abandoned because of their unacceptably low 
internal consistency, then relying for the assessment on single items. The single items 
scales, although focusing on the core concept of the related psychosocial factor, may have 
captured only partially the complexity corresponding to that dimension. These problems 
may have caused imprecision in the measurement of the exposure, leading to non‐
differential misclassification and dilution of the relative risks estimated. Also, it is difficult to 
exclude that the observed associations with workplace factors have been biased because 
of differential reporting by case status, possibly attributable to a different perception of 
workplace characteristics between workers affected or not by presenteeism. This sort of 
bias may severely threaten the validity of our results, as the direction of the distortion on 
the risk estimates would be unpredictable. However, because of the broad spectrum of 
diseases possibly associated with SP, this eventual reporting bias is expected to be 
smaller than in studies where specific associations between workplace hazards and 
diseases were investigated, such as those between ergonomic hazards and 
musculoskeletal disorders or between psychosocial hazards and mental health. 
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Last, the cross‐sectional design of the study does neither allow to rule out selection of the 
workers displaying higher presenteeism in jobs characterized by peculiar features, such as 
higher cognitive demands or decision authority, nor to establish the direction of the 
observed associations. 
In conclusion, a high prevalence of SP was observed in this sample of European workers, 
as more than one‐third of European workers declared to have being working while sick at 
least 2 days in the previous year. The study identified several workplace exposures 
associated with presenteeism, mainly belonging to the psychosocial domain. In particular, 
the significant dose‐response relationship observed between SP and pressure for 
attendance, together with the positive significant interaction between this dimension and 
decision latitude on SP risk, would support the hypothesis that pressure for attendance 
and adjustment latitude are among the main contributors to presenteeism and that high 
exposure to both work features would further increase the risk of SP. Regarding other 
work factors, such as job strain, reward, ERI, abuse and job insecurity, as well as physical 
and environmental factors, further research seems needed to elucidate their relationship 
with presenteeism, given that results in the literature are either inconsistent or too sparse. 
 
 
Note 
1However, recently some North American authors (e.g., Johns, 2010) also use the 
“sickness presenteeism” definition of presenteeism. 
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